Ophthalmic artery blood flow velocity increases during hypocapnia.
The effects of anesthetic management on blood flow to the optic nerve have not been well-studied. The ophthalmic artery provides the majority of the blood supply to the optic nerve via several smaller branches. Retinal blood flow has been shown to react to carbon dioxide (CO(2)) similar to intracranial vessels, but insufficient data exist for the ophthalmic artery. The purpose of this study is to examine the CO(2)-reactivity of the ophthalmic artery. Eight healthy awake subjects aged 28 to 50 yr were tested for CO(2)-reactivity in the ophthalmic artery using transcranial Doppler (TCD) insonation of blood flow velocity (V(op)), while simultaneously recording the V(op) of the middle cerebral artery (V(mca)) as an internal control. V(op) and V(mca) recordings were made under hypocapnic, normocapnic and hypercapnic conditions. The CO(2)-reactivity slope of V(mca) was 3.27% per mmHg PaCO(2). From normocapnia to hypercapnia, V(op) did not change significantly (mean +/- SD, 18 +/- 4 cm*sec(-1) to 18 +/- 6 cm*sec(-1)), (end-tidal CO(2), etCO(2), = 43 +/- 5 mmHg to 53 +/- 4 mmHg, respectively). In contrast, V(op) increased significantly under hypocapnic conditions (etCO(2) = 26 +/- 4 mmHg) to 25 +/- 5 cm*sec(-1) (P < 0.05). The CO(2)-reactivity slope of V(op) from normocapnia to hypocapnia was 2.57% per mmHg. This study demonstrates that V(op) increases with hypocapnia, but is unaffected by hypercapnia. The anastomoses of the ophthalmic artery with the external carotid artery, which displays a relatively fixed resistance, may account for these findings.